
DEPARTMENT OF ENVIRONMENTAL QUALITY
DIVISION OF AIR QUALITY

1950 West North Temple

salt Lake ciry. utah
(801 ) 536-4000
(801 ) 536-4099 Fax

DAQE - r_051- 92

Reply to: State of Utah

November 5, L992

Mr. ,lohn Williarns
TAME TIe Committee
12770 SW Foothill Drive
Portland, Oregon 97225

Re: Reaponse to Objection for KennecoEt Utah Corporation,

Dear Mr. Williams:

The Division of Air Quality received a copy of your let.t,er dated October L3, L9g2
which contains objections from the TAIvIE TIC Committsee regarding the mining of two
new satellite pits at Kennecott Utah Corporation, Barney,s Canyon Mine.

The concern that the proposed variance for revegetation and reclamacion of two
dump slopes and the Me1co haulroad cut and fill slopes at the Barney's Canyon
Mine will have an adverse impact on air quality has been evaluated.

Section tL.2.7 of the EPA document, Cornpilation of Air Pollutant Emission Factors,
Vo1. 1 (Document # AP-42) cont.ains an empirical equation that was devetoped
through wind tsunnel tesEs to predict the wind erosion potent.ial for e>rposed
areas. application of the equation clearly indicaEes that che potential for wind
erosion from a rough surface diminishes rapidly if its remains undisturbed.

The Division of Air Quality has determined cont.rol of particulate emissions to
the atmosphere from a previously active rough surface that is then left
undisturbed is an acceptable strategy.
Please contact Dorothy Rogers or Llmn Menlove of our staff at (801) 536-4000 if
you have and guestions regarding this letter.
Sincerely,

tfu"?*,/,fu,,-
Executive Secretary
Utah Air Quality Board

FBC:DLR: dn

enclosures
cc: Diane R. Nielson, DOGM

Norman H. Bangerter
Govemor

Kenneth L. Alkema
Executive Director

F. Burnell Cordner
Diretor

Nov I J f992
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Exmtive Director Salt Lake City, Utah

F. Bumell Cordner (801) 536-4000
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MEMORANDTIM TO:

FROM:

Subj ect :

Date:

Section LL.2.7 of the EpA docrxnent
Factors, Vol. 1 (Document # Ap-42) conEJ

Reply to: State of Utah

Division of Air Quality

Department of Environmental Ouality
salt Lake city, urah 84114-4820

Donald E. Robinson, p.8., Engineering Matrager

Dorothy Rogers, Environmental Heal_th Engineer

Cornments Received for Barney, s Canyon Mine from the TAI{E TfC
Committee through the Department oi Natural Resources,
Division of Oil, GaB and Mining

October 29, L992

;";:";;=;;"=;""1"":;;;;;;;;;;;.:=,=:;;;=:";===
exPansion of crusher capacity and mining of two new 6ate11ite pits at Barney, s
Canyon Mine.

Kennecott is seeking variances from the Division of Oii-, Gas and Mining for
revegetatsion and reclamation of two dum;r slopes and the Melco haulroad cut andfill slopes.

The comment was made that the proposed variances wiII have an adverse impacton air guality and that the areas not, ful1y reclaimed will contribute toerosion and windblown dust.

r.acEors, vor. r (Document # Ap-42) contains an empirical equati.on Chat was
developed through wind tunnel tests to predict tha wind ero-sion potentialwind erosion potential for
etq)osed areas. Application of the equaLion clearly indicates that thepotential for wind erosion from a rough surface aiirinisfree rapidly if it
remains undisturbed.

The Division of Air Quality has determined control of particulate emissions to
the.atmosphere from a previously active rough surface ttrat is then leftundisturbed is an acceptable strateglf.
DOROTIIY . R\WP \MEMOS \TAI{E . MEM
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LL.2.7 INDUSTRIAL WIND EROSION

LL..2.7 .L Generall-3

Dust enissions may be generated by wind erosion of open aggregate storagepiles and exposed areas within an industrial facility. These sources
typically are characterized by nonhomogeneous surfaces impregnated with
nonerodible elements (particles larger than approximately 1 centimeter (cm) in
diameter). Field testing of coal piles and other exposed materials using a
portable wind tunnel has shown that (a) threshold wind speeds exceed 5 meters
per second (11- miles per hour) at 15 centimeters above the surface or 10
Beters Per second (22 miles per hour) at 7 meters above the surface, and (b)
particulate enission rates tend to decay rapidly (half life of a few ninutes)
during an erosion event. Iir other words, these aggregate material surfaces
are characterized by finite availability of erodible marerial (mass/area)
referred to as the erosion potential. Any natural crusting of the surface
binds the erodible uaterial, thereby reducing the erosion potential.

LI .2.7.2 Emissions And Correction parameters

If typical'values for threshold wind speed at 15 centimeters are
correcEed to tyPical wind sensor height (7-10 neters), the resulting values
exceed the upper extremes of hourly mean wind speeds observed in most areas of
the country. In other words, mean atrnospheric wind speeds are not sufficient
to sustain wind erosion fron flat surfaces of the type tested. However, wind
gusts nay quickly deplete a substantial portion of the erosion potential.
Because erosion Potential has been found to increase rapidly with increasing
wind speed, estinated emissions should be related to the gusts of highest
magnitude.

The routinely neasured meteorological variable which best reflects the
nagnitude of wind gusEs is the fastest rnile. This quantity represents the
wind speed corresponding to the whole roile of wind movement vhich has passed
by the 1 nile contact anenometer in the least anount of time. Daily
neasurenents of the fastest mile are presented in the nonthly Local
Clinatological Data (LCD) sunmaries. The duration of the fastest nile,
typically about 2 minutes (for a fastest mile of 30 niles per hour), marches
well with the half life of the erosion process, which ranges between I and 4
minutes. It should be noted, however, that peak winds can significantly
exceed the daily fastest mile.

The wind speed profile in the surface boundary layer is found to follow
a logarithrnic distribution:

u(z) - u* ln z
0.4 zo

(z ) zo) (1)

where u
g:b

z
zo
0.4

e/eo

wind speed, centimeters per second
friction velocity, centimeters per second
height above test surface, cm
roughness height, cm
von Karman's constant, dimensionless
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The friction velocity (u*1 is a measure of wind shear stress on the erodible
surface, as determined from the slope of the logarittunic velocity profile.
The roughness height (zo) is a measure of the roughness of the exposed surface
as deternined froru the y intercept of the velocity profile, i. e. , the height
at which the wind speed is zero. These paraneters are illustrated in Figure
LI.2.7-1 for a roughness height of 0.1 centineters.

Enissions generated by wind erosion are also dependent on the frequency
of disturbance of the erodible surface because each time that a surface is
disturbed, its erosion potential is restored. A disturbance is defined as an
action which results in the exposure of fresh surface naterial. On a storage
pile, this would occur whenever aggregate material is either added to or
renoved from the old surface. A disturbance of an exposed area rnay also
result fron the turning of surface material to a depth exceeding the size of
the largest pieces of material present.

LL.2.7.3 Predictive Emission Factor Equation4

The eroission factor for wind generated particulate emissions from
mixtures of erodible and nonerodible surface material subject to disturbance
may be expressed in units of grans Per square meter Per year as follows:

Enission factor - k

where k particle size nultiplier
N number of disturbances per year
Pi erosion potential corresPonding to the observed (or

probable) fastest mile of wind for the ith period
between disturbances, g/mz

The parricle size multiplier (k) for Equation 2 varies with aerodlmamic
particle sLze, as follows:

AERODYNA.T{IC PARTICLE SIZE MULTIPLIERS FOR EQUATION 2

30 rrm (15 un (10 pm (2.5 um

1.0 0.5 0.5 0 .2

This distribution of particle size within the under 30 nicron fraction
is comparable to the distributions reported for other fugitive dust sources
where wind speed is a factor. This is illustrated, for example, in the
distributions for batch and continuous drop operations encompassing a nr:rnber

of test ag1re1aEe materials (see Section l-1 .2.3).

In calculating emission factors, each area of an erodibl-e surface that
is subject to a different frequency of disturbance should be treated
separaiely. For a surface disturbed daily, N - 355 Per year, and for a

surface disturbance once every 5 nonths, N: 2 per year.

N

tPi
i-1

LL.2.7 -2 EMISSION FACTORS 9/eo



s
(JU

o
c
o

ieq\

[il

IU
rl

?
e
Fg
l.

G

tq
s

{
U
l-
Itl

I
\Li
\

z'JubtsH

Figure LL.2.7-L. Illustration of logarithmic

Miscellaneous Sources

e

a
l.t
a
\t

,$

ott

N
L

a
tl,
r0
\
v)

velocity profile.

2u2raA

sR! o

LL.2.7 -39/90



The erosion potential function for a dry, exposed surface is:

P - 58 (u* - u*)2 + 25 (,ro - ,t*) (3)

P - 0fort*<,r* t

where u* : friction velocity (n/s)

*u-' : threshold friction velocity (n/s)
t

Because of the nonlinear forrn of the erosion potential function, each
erosion event must be treated separately.

Equations 2 and 3 apply only to dry, exposed naterials with linited
erosion potential. The resulting calculation is valid only for a tine period
as long or longer than the period between disturbances. Calculated enissions
represent interrnittent events and should not be input directly into dispersion
models that assume steady state emission rates.

For uncrusted surfaces, the threshold friction velocity is best
estinated fron the dry aggregate structure of the soil. A sinple hand sieving
test of surface soil can be used to determine the node of the surface
aggtegate size distribution by inspection of relative sieve catch amounts,
foffowing the procedure described below in Table LL.2.7.-L. Alternatively,
the threshold friction velocity for erosion can be determine$ frorn the node of
the aggregate size distribution, as described by Gillette.)-b

Threshold friction velocities for several surface tyPes have been
determined by f ield measurements wittr a portable wind tr:rrnel . Ttrese valrres
are Dresented in Table LL.2.7-2.

TABLE TL.2.7-L. FIELD PROCEDI]RE FOR DETERMINATION OF

THRESHOLD FRICTION VELOCITY

Tyler Opening
sieve no. (nn)

Midpoint u- (cnlsec)
(nn) t

100

72

58

43

15

32

1.s

0.75

0.3750.5

0.25

LL.2.7 -4 EMISSION FACTORS 9/90



FIELD PROCEDURE FOR DETERMINATION OF THRESHOLD FRICTION VELOCITY
(from a 1952 laborarory procedure published by W. S. Chepil):

1. Prepare a nest of sieves with the forlowing openings: 4 mn, 2 mm, I mm,
0.5 mm, 0.25 mm. Place a collector pan below the botton (0.25 mm)
sieve.

2. Collect a sample representing the surface layer of loose particles
(approxiuately 1 cn in depth, for an encrusted surface), removing any
rocks larger than about 1 cn in average physical diameter. The area to
be sampled should be not less than 30 cm.

3. Pour the sanple into the top sieve (4 mn opening), and place a 1id on
the top. i

4. Move the covered sieve/pan unit by hand, using a broad circular arm
notion in the horizontal plane. Complete 20 circular movements at a
speed just necessary to achieve some relative horizontal notion between
the sieve and the irarticles.

5. rnspect the relative quantities of catch within each sieve, and
deternine where the mode in the aggregate size distribution lies, i. e. ,

between the opening size of the sieve with the largest catch and the
opening size of the next largest sieve.

5. Determine the threshold friction velocity from Figure 1.

The fastest mile of wind for the periods between disturbances may be obtained
frorn the nonthly LCD surornaries for the nearest reporting weather station tha!
is representative of the site in question. / These summaries report actual
fastest rnile values for each day of a given month. Because the erosion
potential is a highly nonlinear function of the fastest mile, mean values of
the fastest mile are inappropriate. The anemometer heights of reporting
weather stations are found in Reference 8, and should be corrected to a
10 meter reference height using Equation l.

To convert the fastest mile of wind (ur) from a reference anenometer
height of 10 meters to the equivalent friction velocity (u*), the logarithnic
wind speed profile may be used ro yield the following equarion:

u* : 0.053 u+ (4)
10

where u* : friction velocity (meters per second)

ul^: fastest mile of reference anemometer for period
10 between disturbances (meters per second)

This assumes a typical roughness height of 0.5 cro for open terrain.
Equation 4 is restricted to large relatively flat piles or exposed areas with
little penetration into the surface wind 1ayer.

Miscellaneous Sources9/e0 LL.2.7 -s



TABLE LL.2.7 -2 THRESHOLD FRICTION VELOCITIES

Material

Threshold
friction Roughness
velocity height

(n/s) (cm)

Threshold wind
velocity at 10 m (n/s)

zo : Act zo : 0.5 cn

Overburdena
Scoria (roadbed

material )a
Ground coala

( surrounding
coal pile)

Uncrusted coal
pilea

Scraper tracks on
coal pilea, o

Fine coal dust
on concrete padc

L.O2

1.33

0. 55

i
L.L2

v.oz

0. s4

n?

0.3

0.01

0.3

0 .06

0.2

l9

25

10

2L

L2

10

2L

27

16

23

15

11

aWestern surface coal mine. Reference 2.
bLigtrtty crusred.
cEastern power plant. Reference 3.

If the pile significantly penetrates the surface wind layer (i.e., with
a height-to-base ratio exceeding 0.2), it is necessary to divide the pile area
into subareas representing different degrees of exposure to wind. The results
of physical modeling show that the frontal face of an elevated pile is exposed
to wind speeds of the same order as the approach wind speed at the top of the
pile.

For two representative pile shapes (conical and oval with flattop,
37 degree side slope), the ratios of surface wind speed (u") to approach wind
speed (u') have been derived from wind tunnel studies.v The results are shown
in Figure IL.2.7-2 corresponding to an actual pile height of 1l meters, a

reference (upwind) anemetersometer height of l-0 xoeters, and a pile surface
roughness height (zo) of 0.5 centimeters. The neasured surface winds
correspond to a height of 25 centimeters above the surface. The area fraction
within each contour pair is specified in Table LL.2.7-3.

The profiles of u"/ur in Figure LL.z.7-2
surface friction velocity distribution around
the following procedure:

can be used to estimate the
sinilarly shaped Piles, using

1. Correct the fastest mile value 1u+) for the period
the anemometer height (z) to a reference height of
a variation of Equation 1:

ln (1010.00s)++u u'
10 l-n (z/0.00s)

where a typical roughness height of 0.5 cm (0.005
assumed. If a site specific roughness height is
should be used.

of interest from
ro m ({o) using

(s)

meters) has been
available, it

LL.2.7 -5 EMISSION FACTORS e/e0



2. use the appropriate parr of Figure rL.2.7-2 based. on the pile shape
and orientation to the fastest mire of wind, to obtain the
corresponding surface wind speed distribution (ul):

(us )t

s
+u' (5)

3.

ur 10

For any subarea of the pile surface having a narrow range of
surface wind speed, use a variation of Equation 1 to caiculate the
equivalent friction velocity (u*) :

0.4 u+
s

*u

25
1n0. 5

0.10 u+
s

Fron this point on, the procedure is identical to that used for a flat
pile, as described above.

Inplenentation of the above procedure is carried out in the following
stePS:

1.

2.

J.

4.

Determine threshold friction velocity for erodible roaterial of
interest (see Table 11.2.7-2 or derermine frorn mode of aggregate
size distribution).

Divide the exposed surface area into subareas of constant frequencv
of disturbance (N).

Tabulate fastest mile values (u+) for each frequency of disturbance
and correct thero to 10 m (u+ ) using Equation 5.

Convert fastest mile values (u1g) to equivalent friction velocities(u*), taking into account (a) Ehe uniforn wind exposure of
nonelevated surfaces, using Equation 4, or (b) the nonuniforn wind,
exPosure of elevated surfaces (piles), using Equations 5 and 7.

For elevated surfaces (piles), subdivide areas of constant N into
subareas of constant u* (i. e., within the isopleth values of u",/\
in Figure Lr.z.7-2 ar.d rable LL.2.7-3) and derermine the size oF
each subarea.

Treating each subarea (of constant N and s*) as a separace source,
calculate the erosion potential (P1) for each period between
disturbances using Equation 3 and Ehe eruission factor using
Equation 2.

Multipry the resulting emission factor for each subarea by the size
of the subarea, and add the emission contributions of all subareas.
Note that the highest'24-hr emissions wourd be expected to occur on
the windiest day of the year. Maximtrn ernissions are calculated
assuming a single event with the highest fasrest mile value for the
aruual period.

5.

6.

e/e0

7.

Miscellaneous Sources LL.2.7 -7
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TABLE LL.2.7-3. SUBAREA DISTRIBUTION FoR REGIMES OF u"/u.

Percent of pile surface area
Pile

Subarea Pile A Pile BL Pile 82 Pile 83

5

2_29
48 26
-24

,: t:

The recom'nended emission factor equation presenEed above assunes that all
of the erosion potential corresponding to the fastest nile of wind is lost
during the period between disturbances. Because the fastest nile event
typically lasts only about 2 ninutes, which corresponds roughly to the
halflife for the decay of actual erosion potential, it could be argued that
the emission factor overestinates particulate enissions. However, there are
other aspects of the wind erosion process which offset this apparent
conservatism:

1. The fastest nile event contains peak winds which substantially
exceed the mean value for the event.

2. Whenever the fastest mile event occurs, there are usually a number
of periods of slightly lower mean wind speed which contain peak
gusts of the same order as the fastest nile wind speed.

Of greater concern is the likelihood of overprediction of wind erosion
emissions in the case of surfaces disturbed infrequently in comparison to the
rate of crust fornation.

LL.2.7.4 Exanple l: Calculation for wind erosion emissions from conically
shaped coal pile

A coal burning faeility maintains a conically shaped surge pile 11 meters
in height and 29.2 meters in base diarneter, containing about 2000 negagrams of
coal, with a bulk density of 800 kg/rnr (50 \b/ftr). The total exposed surface
area of the pile is calculated as follows:

s-4rG2+h2)

: 3.14(1-4.6) (L4.6)2 +(l-1.0)2

- 838 m2

Coal is added to the pile by Eeans of a fixed stacker and reclained by
front-end loaders operating at the base of the pile on the downwind side. In
addition, every 3 days 250 megagrans (12.5 percent of the stored capacity of
coal) is added back to the pile by a topping off operation, thereby restoring

g/go Miscellaneoris sources LL.2.7 -g

O.2a
0.2b
0.2c
0.6a
0. 5b
0.9
1.1

5

35
3

28

29
22
15

3

3

25

28
26
L4

4



the fu1l capacity of rhe pile. rt is assumed that (a) rhe reclaining
operation disturbs only a limited portion of the surface area where the daily
activity is occurring, such that the remainder of the pile surface rernains
inEact, and (b) the topping off operation creates a fresh surface on the
entire pile while restoring its original shape in the area depleted by daily
reclaiming activity.

Because of the high frequency of disturbance of the pile, a l-arge number
of calculations must be made to determine each contribution to the total
annual wind erosion emissions. This illustration will use a single month as
an exaraple.

Step 1: In the absence of field data for estimating the threshold
friction velocity, a value oi t.12 meters per second is obtained fron Table
rL.2.7 -2.

SteP 2: Except for a snall area near the base of the pile (see Figure
LL.2.7-3), the entire pile surface is disturbed every 3 days, corresponding to
a value of N : 120 per year. It will be shown that the contribution of the
area where daily activity occurs is negligible so that it does not need to be
treated separately in the calculations.

Step 3: The calculation procedure involves determination of the fastest
mile for each period of disturbance. Figure L1-.2.7-4 shows a representative
set of values (for a l-month period) that are assumed to be applicable to the
geographic area of the pile location. The values have been separated into 3-
day periods, and the highest value in each period is indicated. In this
exanple, the anenometer height is 7 meters, so that a height correction to
10 meters is needed for the fastest mile values. From EquaEion 5,

ln (1010.00s)
+Ju' u'107 Ln (7/0.005)

++u I.u) u'107

Step 4: The next step is to convert the fastest rnile value for each 3

day period into the equivalent friction velocities for each surface wind
regine (i. e., u",/u, rat.io) of the pile, using Equations 6 and 7. Figure
1-L.2.7-3 shows the surface wind speed pattern (expressed as a fraction of the
approach wind speed at a height of 10 neters). The surface areas lying within
each wind speed regiroe are tabulated below the figure.

The calculated friction velocities are presented in Table LL.2.7-4. As
indicated, only three of the periods contain a friction velocity which exceeds
the threshold value of 1.12 meters per second for an uncrusted coal pile.
These three values all occur within the us,/ur - 0.9 regime of the pile
surface.

Step 5: This step is not necessary because Ehere is only one frequency
of disturbance used in the calculations. It is clear that the snaIl area of
daily disturbance (which lies entirely within the u"/rr :0.2 regime) is never
sub ject to rlind speeds exceeding the threshold value.

I

LL.2.7 -L0 EMISSION FACTORS 9/9O



Prevailing
Wind
Direction

--+

Circled values
refer to us/rr'

* A portion of C2 is disturbed daily by reclaining activities.

Pile Surface
Area

ID

A

B

cL+c2

I

Exanple 1: Pile surface areas
speed regine.

Area (m2)

101

402

33s

Total 838

within each wind

us

E
0.9

0.5

0.2

L2

48

40

e/e0

Figure LL.2.7 -3 .
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TABLE LL.2.7-4. E)G.I{PLE t: cAlcuu,TroN oF FRrcrroN vElocrrrEs

+
u7

+
ulo u* : 0.1

+
us (m/s )

3-day
period (mph) (n/s) ur/ur: 0.2 0.6 0.9

1

2

3

4
5

6

7

8

9

10

L4
29
30
31
22
2L
16
25
L7
13

15
3l
32
33
23
22
L7
26
18
L4

5.6
L3.7
14.1
L4.6
10. 3
9.9
7.6

11.8
8.0
6.1

5.3
13 .0
13.4
13.9
9.8
9.4 i

7.2
LL.2
7.5
5.8

0.t3
0.27
0.28
0.29
0.2L
0. 20
0.15
0.24
0.16
0.L2

0.40 0. s9
0 .82 L.23
0.84 L.27
0.88 t_.31
0 .62 0. 93
0.59 0.89
0 .46 0.58
0.71 1.05
0.48 0 .72
0.37 0.5s

Steps 5 and 7: The final set of calculations (shown in Table LL.2.7-5)
involves the tabulation and suromat,ion of emissions for each disturbance period
and for the affected subarea. The erosion potential (P) is calculated from
Equation 3.

TABLE LL,2.7 -5 . E}(AMPLE 1: CALCUI-ATTON OF PM10 EI{ISSIONSa

3-day
period u* (n/s) u* - r't* 1r7";

Pile
Surface Area kPA

rD (r2 ) (e)P (e/^2)

A
A

A

2

3

4

L.23
L.27
1. 31

0.11
0. t_5

0.19

3.45
s .05
5.84

101
101
101

170
260
3s0

Total: 780

avhere u* : L.L2 meters per second for uncrusEed coal and k - 0.5 for pMtO.

calculation for the second 3 day period is:

P : 58(tt* - r*)2 + 25(u* - ":)ET
P2 - s8 (L.23 - L.LD2 + 2s(L.23 - 1.12)

t
For example, the

The PM16 emissions
rhe PM16 multiplier (k
area of the pile (A).

- 0.70 + 2.75 : 3.45 g/n2

generated by each event are found: 0.5), the erosion potential (p),
as the product of
and the affected

LI.2.7 -L2 EMISSION FACTORS g)go
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As shown in Table LL.2.7-5, the results of these calculations indicate amonthly PMlg enission total of 7g0 grams.

LL.2'7 -5 Example 2: Calculation for wind erosion from fLat area covered
with coal dust

A flat circular area of 29.2 meters in diameter is covered with coal dustleft over froru the total reclaiming of a conical coal pile described in the
example above. The total exposed surface area is calculated as follows:

a2 - 0.78s ( 2g.D2 670 n2

i-

This area will remain exposed for a period of I month when a new pilewill be formed.

Step 1: In the absence of field data for estimaring rhe thresholdfriction velocity, a varue of 0.54 n/s is obtained from Table LL.2.7-2.

SEep 2: The entire surface area is exposed for a period of 1 rnonth after
removal of a pile and N - l/yr.

Step 3: From Figure 11.2.7-4, the highest value of fastesr nile for the
30-day period (31 mph) occurs on the 1-lth bay of the period. In this example,
the reference anemometer height is 7 m, so that a treight correction is neededfor the fastest mile value. From step 3 of the previous example,

"]^:1.05 u+ -, so rhar "l^:33 nph.10 7 -- -10

Step 4: Equation 4 is used to converL the fastest mile value of 33 uph
(14.5 mps) to an equivalent friction velocity of 0.77 nps. This value exceeds
the threshold friction velocity fron Step 1 so that erosion does occur.

Steo 5: This step is not necessary, because there is only one frequency
of disturbance for the entire source area.

Steps 6 and 7: The PM16 emissions generated by the erosion event are
calculated as the producr oi-the pMlg nultiplier (k - 0.5), the erosion
Potential (P) and the source area (A). The erosion potential is calculared
fron Equation 3 as follows:

P : 58(,rn - t*)2 + 25(u* - u*)tt
P - s8(0.77 - 0.s4)2 + 25(0.77 - 0.s4)

- 3.07 + 5.75
: 8.82 g/n2

Thus the PMlg emissions for the 1 uonth period are found to be:

E : (0.s)(8.82 g/g'2)(670 n2)

Lt.2.7 -L4

- 3.0 kg
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